The purpose of this study was to examine which emergent literacy skills contribute to preschool children's emergent writing (name-writing, letter-writing, and spelling) skills. Emergent reading and writing tasks were administered to 296 preschool children aged 4-5 years. Print knowledge and letter-writing skills made positive contributions to name writing; whereas alphabet knowledge, print knowledge, and name writing made positive contributions to letter writing. Both name-writing and letter-writing skills made significant contributions to the prediction of spelling after controlling for age, parental education, print knowledge, phonological awareness, and lettername and letter-sound knowledge; however, only letter-writing abilities made a significant unique contribution to the prediction of spelling when both letter-writing and name-writing skills were considered together. Name writing reflects knowledge of some letters rather than a broader knowledge of letters that may be needed to support early spelling. Children's letter-writing skills may be a better indicator of children's emergent literacy and developing spelling skills than are their name-writing skills at the end of the preschool year. Spelling is a developmentally complex skill beginning in preschool and includes letter writing and blending skills, print knowledge, and letter-name and letter-sound knowledge.
several emergent literacy skills, which is why spelling is considered a good reflection of children's understanding and learning of the alphabetic principle (Ehri, 2000; Shatil, Share, & Levin, 2000; Treiman, 2006) and a good predictor of their reading skills (McBrideChang, 1998; Richgels, 1995; Richgels & Barnhart, 1992; Stage & Wagner, 1992; Tangel & Blachman, 1992) . Although there is a sizeable amount of research on children's spelling, there have been few investigations of spelling in preschool children compared to the number of investigations of spelling in kindergarten or grade school children, and in these few investigations, spelling has been used primarily as a variable to predict current or later reading outcomes (e.g., McBride-Chang, 1998; Richgels, 1995; Richgels & Barnhart, 1992; Stage & Wagner, 1992) . The few investigations of spelling in preschool children have focused on providing qualitative descriptions of their spelling abilities and have been "directed mainly at describing what children do, instead of how they do it" (Ouellette & Sénéchal, 2008, p.196 , emphasis in the original). Hence, the primary purpose of this study was to examine if and how emergent literacy skills (alphabet knowledge, phonological awareness, print knowledge) contribute to preschool children's early writing attempts-name writing, letter writing, and spelling.
Contribution of Emergent Literacy Skills to Name Writing
Despite an interest in name-writing skills and its important role in the development of literacy, only a few studies have systematically investigated which emergent literacy skills contribute to children's abilities to write their names. Given that a child's name is among the first things that children write (Both-de Vries & Bus, 2008 , 2010 Clay, 1975; Martens, 1999) , examining what skills contribute to name writing will add to our current understanding of writing development. Blair and Savage (2006) reported that phonological awareness and letter-sound knowledge were strongly related to children's name-writing abilities; whereas Welsch, Sullivan, and Justice (2003) found that phonological awareness was not related to a child's name-writing ability when print-related knowledge was accounted for. Instead letter-name recognition and print knowledge predicted name writing. Bloodgood (1999) reported high concurrent correlations between name writing and letter writing. As is evident, there is no consensus on what component skills contribute to a child's name-writing ability and different skills appear to be related to a child's name-writing ability depending on what tasks were included in a study. We extend the findings of these previous investigations by including a comprehensive set of emergent literacy tasks to clarify the shared and unique contributions of emergent literacy skills to name writing.
Contribution of Emergent Literacy Skills to Letter Writing
In addition to examining which emergent literacy skills contribute to name writing in preschool children, we were also interested in examining which literacy skills contribute to letter writing. As mentioned previously, no study to date has examined skills that contribute to letter writing, so we investigated potentially important literacy skills (alphabet knowledge, print knowledge, phonological awareness, and name writing) that could contribute to the development of letter writing. Letter writing represents a child's attempt at retrieving the visual shapes and names of letters and as such should be facilitated by a child's alphabet knowledge. Children's print knowledge, was included because it is generally believed that children need to have some basic knowledge about print and understand how print functions before they begin writing (e.g., Clay, 1975; Mason, 1980; Sulzby, 1985) . Finally, name writing was included because some researchers believe that one's first name is the first word that children attempt and learn to write.
Contribution of Emergent Literacy Skills to Spelling
According to the comprehensive review by National Early Literacy Panel (NELP; Lonigan, Schatschneider, & Westberg, 2008) four emergent literacy skills play an important role in the development of children's spelling skills include alphabet knowledge, phonological awareness, print knowledge, and name-writing. We briefly review the research below.
The term alphabet knowledge is generally used to refer to young children's ability to identify letter names and letter sounds, and it has been shown to be one of the best indicators of eventual reading and spelling achievement (Adams, 1990; Moats, 2005; Stevenson & Newman, 1986; Treiman, 2006) . Children lacking alphabet knowledge have trouble recognizing and distinguishing between the letters of the alphabet, and they have difficulty learning letter-sound correspondences (Bond & Dykstra, 1967; Mason, 1980) , which is the foundation for decoding and spelling. According to the National Early Literacy Panel report (NELP; Lonigan et al., 2008) , measures of children's alphabet knowledge yielded a strong relation with spelling outcomes; r = .54 averaged across 18 studies involving 2,619 children in either preschool or kindergarten. Multivariate studies, including concurrent and longitudinal studies, examining the relation between alphabet knowledge and spelling revealed that alphabet knowledge was a significant predictor of spelling even after controlling for age, SES, oral language, phonological awareness, and IQ (Lonigan et al., 2008) .
Considerable evidence exists on the important role of phonological awareness to the acquisition of spelling skills (Ehri, 1989; Ehri & Wilce, 1987; Moats, 2005; Snow, Burns, & Griffin, 1998) . Researchers have suggested that the relationship between phonological awareness and spelling is bidirectional such that phonological awareness facilitates spelling abilities and learning how to spell in turn improves phonological awareness (Ehri, 2005; Martins & Silva, 2006) . In fact, some researchers have suggested that measures of children's invented spelling could be used as a proxy for phonological awareness skills (e.g., Mann, 1993; McBride-Chang, 1998) . According to the NELP report, measures of phonological awareness had an average correlation of r =.40 with spelling in 21 studies involving 2,522 preschool and kindergarten children (Lonigan et al., 2008) . Multivariate studies, including concurrent and longitudinal studies, examining the relation between phonological awareness and spelling have shown that phonological awareness is a significant predictor of spelling even after controlling for age, SES, oral language, alphabet knowledge, and IQ (Lonigan et al., 2008 ).
Children's knowledge of the functions and conventions of print (referred to in the literature as print concepts, print awareness, or print knowledge) appears to be related to the development of both emergent and conventional literacy skills, including spelling (Chaney, 1998; Morris, Bloodgood, Lomax, & Perney, 2003; Storch & Whitehurst, 2002; Walpole, Chow, & Justice, 2004; Whitehurst & Lonigan, 1998 ). Children's print knowledge includes understanding the difference between print and pictures, the difference between letters and numbers, and conventions of print, which include knowledge that words are separated by spaces, and that writing is arranged linearly. Researchers generally agree that print knowledge is an important first step in the acquisition of literacy skills (Ferreiro & Teberosky, 1982; Fox & Saracho, 1990; Lomax & McGee, 1987; Mason, 1980; TolchinskyLandsman & Levin, 1985; Tolchinsky-Landsman & Levin, 1987) . Developing an understanding of functions and conventions of print is an important precursor to understanding letter-sound relationships (Adams, 1990; Lomax & McGee, 1987) . Measures of print knowledge have been shown to have an average correlation of .43 with spelling involving 534 preschool and kindergarten children across four studies (Lonigan et al., 2008) .
Finally, name writing has received a fair amount of attention--perhaps because some literacy researchers, view name writing as a window into a child's emergent literacy development (Bloodgood, 1999; Ferreiro & Teberosky, 1982; Levin, Both-de Vries, Aram, & Bus, 2005) and as a foundation on which to build other literacy skills (Bloodgood, 1999) . Name writing has also been shown to be a strong indicator of children's print-related knowledge and phonological awareness skills (Blair & Savage, 2006; Ferreiro & Teberosky, 1982) , a good reflection of preschoolers' alphabet knowledge (Bloodgood, 1999; Molfese, Beswick, Molnar, & Jacobi-Vessels, 2006; Welsch et al., 2003) , and a good indicator of children's conventional literacy skills (Badian, 1982; Levin & Aram, 2004; Strickland & Shanahan, 2004) . In addition to its important role in the development of reading, name writing appears to play an important role in the development of spelling. According to the NELP report (Lonigan et al., 2008) , name-writing abilities showed a moderate relation of r = .36 to spelling in preschool and kindergarten children.
In addition to the emergent literacy skills just described (i.e., phonological awareness, alphabet knowledge, print knowledge, and name writing), one specific emergent literacy skill that is also likely to contribute to the development of spelling and early writing is letter writing. As noted by Berninger et al., (2006) "Letter production is a fundamentally important process in written expression" (p. 87). Although alphabet knowledge has been shown to be an excellent predictor of spelling, assessment of alphabet knowledge has generally included children's naming of letters, recognition of letters, or examining letter sounds (e.g., Both-de Vries & Bus, 2010; Cassar & Treiman, 1997; Levin & Ehri, 2009; McBride-Chang, 1998; Treiman & Broderich, 1998) , and children's letter-writing or letterproduction skills are not considered when examining the relation between alphabet knowledge and spelling. However, spelling a word requires translating spoken language into print, (i.e., identifying phonemes and translating them to letters followed by the actual writing of the letter represented by that sound). To write letters successfully, children are required to retrieve names and visual shapes of letters, and visually encode letters with execution of fine-motor movements (Berninger, 1999) . Hence, the ability to write letters may have some impact on a child's spelling proficiency over and above the ability to name letters and their associated sounds.
The rationale for including letter writing in investigations of spelling is further supported by research on writing with older children in elementary and middle school. Berninger and colleagues (e.g., Berninger, Cartwright, Yates, Swanson, & Abbott, 1994; Berninger, Yates, Cartwright, Rutberg, Remy, & Abbott, 1992; Graham, Berninger, Abbott, Abbott, & Whitaker, 1997) have shown that letter-writing fluency constrains children's abilities to spell and compose text. Graham et al. (1997) suggested that children who are fluent at letter writing have more attentional and cognitive resources to divert to spelling and composing compared to children who are less fluent at letter writing. Furthermore, orthographic knowledge (knowledge pertaining to the visual recognition of allowable characters and specific sequences of graphemes representing written words), has been shown to make important contributions to spelling in beginning writers (Kim, 2010; Ouellette & Sénéchal, 2008) and letter writing skill is an excellent indicator of children's developing orthographic knowledge (Puranik & Apel, 2010) . Thus, it is reasonable to hypothesize that the ability to write letters would influence preschool children's ability to spell. In other words, preschool children who are more proficient letter writers will have more attentional and cognitive resources to divert to spelling compared to children who are less proficient letter writers.
Present Study
To summarize, we have little understanding of the componential skills that contribute to name writing and letter writing--two of the earliest writing attempts of young children.
Hence, aims of this study included examining the componential skills that contribute to children's name writing and letter writing. Although several studies have investigated the contributions of various emergent literacy skills to spelling (see NELP 2008 report), the contribution of these various literacy skills to spelling has been examined in isolation and to date, no single study has evaluated the shared and unique contributions of a comprehensive set of emergent literacy skills with respect to spelling in preschool children. Additionally, some researchers contend that alphabet knowledge, specifically, letter name knowledge and some degree of phonological awareness are sufficient for children to spell (Juel, 1988 , Silva & Martens, 2003 . However, these previous studies have not considered the contribution of children's letter writing abilities when examining spelling. So, the final aim of this study was to examine the shared and unique concurrent contributions of various emergent literacy skills to spelling, including letter writing.
We hypothesized that preschool children's letter writing skills would uniquely contribute to their spelling skills, because it is a reflection of their emergent orthographic knowledge (Puranik & Apel, 2010) . Whereas orthographic knowledge has been shown to play an important role in spelling for older children (e.g., Kim, 2010; Ouellette & Sénéchal, 2008) , its role has not been examined in preschool children's spelling. We also hypothesized that name writing would not make a unique contribution to spelling after accounting for children's letter-writing skills although previous research indicates that name writing plays an important role in early spelling (Bloodgood, 1999; Both-de Vries & Bus, 2010; Levin et al., 2005; Treiman & Broderick, 1998) . We hypothesized that name writing reflects knowledge of some letters (contained in one's name) rather than the broader orthographic knowledge of letters needed to support spelling.
In this study, preschool children were assessed on their alphabet knowledge, phonological awareness, print knowledge, name writing, letter writing, and spelling. Specific research questions we examined in this study were as follows: (a) Which emergent literacy skills (i.e., phonological awareness, alphabet knowledge, print awareness, and letter writing) uniquely contribute to preschool children's name writing? (b) Which emergent literacy skills (i.e., phonological awareness, alphabet knowledge, print awareness, and name writing) uniquely contribute to preschool children's letter-writing skills? (c) Which emergent literacy skills (i.e., phonological awareness, alphabet knowledge, print awareness, name writing, and letter writing) uniquely contribute to preschool children's spelling?
Method Participants
Participants for this study were recruited from 30 different private preschools and public and private child-care centers in a moderate-sized city in north Florida. These preschools and centers served students from a diverse range of socioeconomic status (SES); six schools were categorized as high-SES (less than 25% of students receive subsidies), 11 schools as mid-SES (25-49% students receive subsidies), and 13 schools as low-SES (75% + students receive subsidies). Informed consent forms were distributed to parents of all children in the participating centers through their classroom teachers. Only children whose parents or guardians returned signed consent forms participated in this study. Results are reported for 296 children who ranged in age from 51 to 65 months, with a mean age of 58.5 months (SD = 3.56). Based on parent report, ethnicities of these children were: White (48.9%), Black/ African-American (42.2%), Asian (2.4 %), Hispanic (3.1 %), and other (3.4%). The sample included 168 males (56.8%) and 128 females (43.2%). Children's parents were asked to complete a questionnaire that included information about family socio-economic status (SES; i.e., education, income). Questionnaires were completed by 64% of the sample. Based on these responses, parental education in the sample was normally distributed and ranged from "did not complete high school" to "postdoctoral degree." The median level of education reported was in the range of "completed some college" to "completed AA degree." Only 10% of the sample reported completing a BA or above, and less than 10% reported less than a high school diploma or GED. Median reported income was in the $31,000 to $40,000 range.
Because we were interested in assessing a diverse group of preschoolers, no exclusionary criteria (such as cut-off scores) were used to screen children. However, we used teacherreport to confirm that none of the children had a history of frank neurological, motor, or uncorrected visual deficits, or had developmental delays that might have hindered typical literacy development or made it difficult for them to participate in the assessments. Procedures and routines at the participating preschools were comparable and included a variety of activities seen in typical preschool classrooms. These included painting, drawing, puzzles, toys, dress-up clothes, books, music, and activity centers. All preschools reported activities involving identifying children's names and learning the letters of the alphabet.
Procedure and Materials
Trained research assistants tested each child individually at their child-care centers or preschools. The assessment was conducted in a quiet room and completed in two to three sessions that lasted approximately 20 to 40 minutes each depending on the child's tolerance level. Children were assessed within a 2-to 3-week period in the spring of the school year.
Measures Alphabet knowledge-The Alphabet subtest of the Test of Early Reading Ability-3 rd
Edition (TERA-3; Reid, Hresko, & Hammill, 2001 ) was administered as a measure of alphabet knowledge. The TERA-3 is a standardized, norm-referenced assessment. The Alphabet subtest includes 29 items, which measure letter-name and letter-sound knowledge, and letter/word identification skills. Sample items include questions such as, "what letter is this?" "This word says blue. What letter does it start with?" Internal consistency coefficients for the subtest, as reported by the authors, range from .88 to .97. (Pre-CTOPPP; Lonigan, Wagner, Torgesen, & Rashotte, 2002) were administered. The Pre-CTOPPP was the development version of the Test of Preschool Early Literacy (Lonigan, Wagner, Torgesen, & Rashotte, 2007) and was designed as a downward extension of the Comprehensive Test of Phonological Processing (CTOPP; Wagner, Torgesen, & Rashotte, 1999) . The elision subtest included 18 items that assess analysis and the blending subtest included 21 items that assess synthesis skills across the developmental continuum of phonological awareness (Anthony, Lonigan, Burgess, Driscoll, Phillips, & Bloomfield, 2002) . Sample items for the analysis subtest included asking children to respond to questions such as "Look at these pictures. My word is (sunflower). Say (sunflower). Now point to sunflower without flower". The child is expected to point to the picture of (sun) from an array of four pictures. Sample items for the blending subtest included asking children to respond to questions such as, "What words do these make: hotdog, air-plane". The two phonological awareness (PA) tasks chosen for this study were based on theoretical conceptualizations of the development of PA and extensive research with preschool children indicating the importance of these skills for learning to read (Anthony et al., 2002; Wagner & Torgesen, 1987) . Reliabilities for the blending and elision subtests of the Pre-CTOPPP for 3-, 4-, and 5-year-old children are reported to be high (α = . 86 to .88).
Phonological awareness-Two subtests from the Preschool Comprehensive Test of Phonological and Print Processing
Print knowledge-We developed a measure that included 24 items to assess children's knowledge about print conventions. The measure included questions to assess knowledge regarding the universal principles of print (e.g., which one is drawing? which one is writing?), environmental print (e.g., which one says Wal-Mart ™ ? which one says Coca Cola ™ ?), functions of print (e.g., show me a map? what do people do with a map?), and concepts regarding writing (e.g., which one is a word? which is the best way to hold a pencil?). Children were shown a set of four pictures and had to point to the correct picture for all the items except for portions of the functions of print subtest where they had to also answer specific questions (e.g., what do people do with a newspaper?).
Name writing-The examiner gave the child paper and pencil and asked the child to write his or her name. Children' name writing was scored on a 9-point scale using a modified version of the rubric used by Levin et al. (2005) to score name writing. On this scale, children were progressively awarded a higher score based on the number of the writing features they display. Inclusion of specific writing features was compiled from findings of previous investigations examining children's name writing (e.g., Ferreiro & Teberosky, 1982; Hildreth, 1936; Levin & Bus, 2003; Levin et al., 2005; Lieberman, 1985; Puranik & Lonigan, 2010; Saracho, 1990) . Scores were awarded as follows: 0-No response or a scribble produced by scratching generally distributed over the page; 1-A scribble which is linear, i.e., organized in a horizontal or vertical line; 2-Writing contains distinguishable/ separate units (e.g., circles, dots, or lines that are separated). Child needed to have at least 2 to receive credit with the exception of a cursive line that goes up and down repeatedly; 3-Writing contains simple characters-units are simple forms including dots, circles, square and triangle like forms, short lines and symbols-that are separated; 4-Writing contains simple characters and is written demonstrating left-to-right orientation; 5-Writing contains first letter of name and other letters may be represented by simple characters; 6-Writing contains first letter of name and other letters may be represented by complex characters-the units are not simple, but include pseudo and real letters; 7-Writes name using correct first letter and represents other sounds in name with random letters; 8-Writes more than half of the letters contained in their first name; 9-Correctly spells first name using conventional spelling.
Letter writing-To assess letter-writing skills, children were asked to write each of 10 letters named by the examiner (B, D, S, T, O, A, H, K, M, C). The number of letters was based on recommendations made by Mason and Stewart (1990) . Particular letters were chosen based on previous research documenting the letters known most frequently by preschool children (e.g., Justice, Pence, Bowles, & Wiggins, 2006; Phillips, Lonigan, & Graham, 2006) . Letters of low to moderate difficulty were chosen to ensure that some children could write some of the letters but there was little redundancy. The examiner said a letter in the same random order and the children were asked to write the letter. Children's responses were scored as 0, 1, or 2 depending on if, and how well or poorly, the letters were formed. Although no specific directions regarding case were given, the majority of children wrote upper case letters. Children were given points for correct letters they wrote irrespective of the case. Children obtained a score of 0 if they did not respond or wrote an unrecognizable letter. A score of 1 was given if the letter was reversed or was poorly formed and recognized only in context. A score of 2 was given if the letter was written accurately and could be recognized out of context. Spelling-The spelling task included six items that required children to write common consonant-vowel-consonant (CVC) words (i.e., mat, bed, duck, cat, fell, hen). The spelling task was scored on a 7-point scale using a modified version of the Tangel and Blachman (1992) spelling rubric. According to this scale, children receive points for the number of phonemes they represent in writing. Children were given a score of 1 if they responded verbally with random letters, 2 if they produced a scribble, 3 if they used random letters to spell a word (e.g., "toh" for "bed;" "ka for "fell"), 4 if they wrote the correct initial or last letter (e.g., "mob" for "mat;" "tad" for "bed"), 5 if their spelling contained the correct initial and last letter (e.g., "fl" for "fell;" "hn" for "hen"), 6 if they had the first and last letter but the incorrect vowel (e.g., "hin" for "hen;" "bad" for "bed") or used phonetically acceptable but not conventional spelling (e.g., "duc" for "duck;" "fel" for "fell"), and 7 if they had the correct/conventional spelling.
Inter-rater Reliability
The alphabet knowledge, print knowledge, and phonological awareness tasks were scored separately by two research assistants and entered into the database twice. After practice and establishing coding guidelines, two research assistants and the first author coded the namewriting, letter-writing, and the spelling tasks. To calculate inter-rater reliability, approximately 25 percent (n = 74) of the written samples were randomly chosen. Inter-rater reliability was 94% for the letter-writing task, 95% for the name-writing task, and 91% for the spelling task. All scoring differences were settled by consensus following discussion.
Results
Means and standard deviations for the emergent literacy measures are presented in Table 1 . Internal reliability coefficients (αs) for all measures for the sample included in this study are also shown in Table 1 . Large variation was observed in children's alphabet knowledge, letter-writing skills, and their spelling skills. The scores for the spelling task were normally distributed (skewness = .24, kurtosis = −.55). As expected, some ceiling effects were noted in children's name-writing skills. The majority of children (57%) wrote their names using conventional spelling, and they received a perfect score of 9. Given the fact that older children were substantially more likely to score at or near ceiling levels on the name writing task, prior to data analyses, we computed and compared correlations between the 4-year-old (N = 173) and 5-year-old (N = 123) children. Results of these analyses revealed that the correlations were similar for spelling (rs = .47, .48), letter writing (rs = .61, .61), and alphabet knowledge (rs = .45, .42), and were higher in the 4-year-old subsample for print knowledge (rs = .60, .45), blending (rs = .49, .34), and elision (rs = .44, .34); however, none of these differences were statistically significant. Hence, all data were analyzed as one group.
Correlations between children's age and the emergent literacy and writing measures were small but significant for most variables: Spelling (r = .22, p = .001), Letter writing (r =.26, p = .001), Name writing (r =.25, p = .001), Alphabet Knowledge (r =.03, p = .61), Print Knowledge (r =.26, p = .001), Blending, and Elision (r =.15, r = .18 respectively, ps = .01). Hence, partial correlations, controlling for age were computed (Table 1 ). All the measures were significantly and positively related to each other. Letter writing, alphabet knowledge, and print knowledge were strongly related to children's performance on the spelling task (rs ≥ .56), whereas name-writing and phonological awareness tasks were moderately related to spelling (rs ≥ .44). Children's name writing, alphabet knowledge, and print knowledge were highly related to letter writing (rs = .60, .68 & .59, respectively).
The last correlation analysis was conducted for socio-economic factors such as income and parental education and variables included in the study (shown in Table 1 ). Because parent surveys were only available for 64% of the sample, we imputed parent education and income for the other 36% of the sample. As seen in Table 1 , there were only minor differences in correlations with and without imputation. Similar results were obtained for reported income; however, the partial correlations were generally lower for income than for parental education. Consequently, parental education was used in subsequent analyses to control for the influence of SES on children's measured skills.
To examine the joint and unique predictive variance of the emergent writing and reading skills to name writing, letter writing, and spelling abilities, we employed multilevel modeling because children were nested within classrooms. These models included both chronological age and parental education as control variables because they were significantly correlated with the outcome variables. Because parental education was imputed for 36% of the sample, multilevel models restricted to participants for whom data from parent surveys were available were also evaluated. These models yielded results similar to those using the imputed values of parental education; therefore, only results from the latter are reported. A true R-squared is not available in multilevel modeling; therefore, pseudo Rsquared was obtained using the method described by Bickel (2007) .
Intraclass correlations from unconditional models showed that variance attributable to differences across classrooms was .14, .26, and .29 for the name-writing, letter-writing, and spelling outcomes, respectively. Table 2 displays results for the name-writing outcome. Based on previous research, in Model 1, emergent literacy skills such as alphabet knowledge, print knowledge, and phonological awareness (i.e., blending and elision) were included as predictors. Model 2 additionally included letter writing to examine the unique relation between letter writing and name writing. Children's print knowledge (p < .001) was uniquely and positively related to name writing after accounting for phonological awareness, alphabet knowledge, and letter writing (Models 1 & 2). In contrast, children's phonological awareness (blending [ps > .053], elision [ps > .34]) was not uniquely related to name writing after accounting for alphabet knowledge and print knowledge (Model 1) or letter writing (Model 2). The unique relation between alphabet knowledge and name writing was not statistically significant once letter writing was taken into consideration in addition to print knowledge and phonological awareness (Model 2). Children's performance on the letterwriting task was positively and uniquely related to name writing after accounting for alphabet knowledge, print knowledge, and phonological awareness (Model 2). The predictors in Models 1 and 2 for the name-writing outcome explained 29% and 38% of the explainable variance, respectively. An examination of variance components suggested that there was statistically significant variation in the observed outcome at the child level but not at the classroom level after accounting for the predictors included in the models.
When the outcome was letter writing (Table 3) , both alphabet knowledge and print knowledge (ps < .001) were uniquely and positively related whereas blending and elision abilities were not (ps ≥ .26; Models 1 & 2). Name writing was uniquely related to letter writing after accounting for alphabet knowledge, print knowledge, and phonological awareness (Model 2). The predictors in Models 1 and 2 for the letter-writing outcome explained 46% and 52% of the variance, respectively. An examination of variance components suggested that there was statistically significant variation in the observed outcome at the child level but not at the classroom level after accounting for the predictors included in the models.
To evaluate the joint and unique contributions of the various emergent literacy skills to spelling, three multilevel models were evaluated (see Table 4 ). Guided by previous research, Model 1 included alphabet knowledge, print knowledge, and phonological awareness. Name writing was entered in Model 2 and letter writing was added in Model 3. Children's alphabet knowledge, print knowledge, and blending skills were positively and uniquely related to spelling (ps < .03), but elision was not (ps > .18; see Models 1 -3). Name writing was positively related to spelling after accounting for the variables in Model 1 (see Model 2); however, name writing was no longer related to spelling once letter writing was taken into consideration (see Model 3). In contrast, letter writing was uniquely related to spelling (p < 0.001) even when taking name writing and alphabet knowledge, print knowledge, and phonological awareness into account (see Model 3). The predictors in Models 1 -3 for the spelling outcomes explained 36%, 37%, and 39% of the variance, respectively. Similar to the results for name writing and letter writing, results for the variance components for spelling suggested that there was statistically significant variation in the observed outcome at the child level after accounting for the predictors included in the models.
Discussion
The goals of this study were to examine the shared and unique contributions of emergent literacy skills to name-writing, letter-writing, and spelling skills, as well as the concurrent interrelations between these writing skills in preschool children. The analyses revealed that print knowledge and letter writing were both uniquely related to children's name-writing skills. In addition, print knowledge, alphabet knowledge, and name writing made unique contributions to children's letter-writing skills. Both name-writing and letter-writing skills, respectively, made significant contributions to spelling after accounting for age, parental education, print knowledge, phonological knowledge, and letter-name and letter-sound knowledge. However, only letter-writing ability made a significant unique contribution to the prediction of spelling when both letter-writing and name-writing skills were considered together. This was the first study to date to examine simultaneously the shared and unique contributions of an extensive array of emergent literacy skills to spelling in preschool children.
Predictors of Name Writing
Young writers in the present study showed remarkable skill concerning writing their names, a finding consistent with results of other studies of name writing in preschool children (e.g., Bloodgood, 1999; Both-de Vries & Bus, 2008 , 2010 Levin et al., 2005; Welsch et al., 2003) . Our results indicated that children's name-writing ability is dependent on their print knowledge and their letter-writing skills. These findings are consistent with the findings of Bloodgood (1999) who reported high correlations between name writing and letter writing. Our results are also consistent with the Welsch et al. (2003) study, which showed that children's name-writing ability was closely linked to their print-related knowledge. Whereas the simple correlational analyses appear to be consistent with prior research, more sophisticated analyses of the data reveal a different picture. For example, Welsch et al. reported that children's name-writing ability was closely linked to their letter-name recognition, and Blair and Savage (2006) found that children's name-writing ability was closely linked to their letter-sound knowledge. Although children's alphabet knowledge (letter-name and letter-sound) was positively related to their name-writing abilities in this study, alphabet knowledge was not a significant predictor once letter-writing skill was considered. This result suggests that the contribution of alphabet knowledge to name writing is largely shared with letter writing. Neither the Welsch et al. study nor the Blair and Savage study included letter writing in their assessments. Finally, our results are not consistent with Blair and Savage who reported that phonological awareness significantly and uniquely contributed to children's name-writing abilities. One reason for the differences in findings may have to do with the different tasks used to measure PA. In the Blair and Savage study, children's knowledge of onset-rime was assessed, whereas in this study, examination of PA included blending and elision tasks. A second and perhaps more important reason is that we examined a comprehensive set of emergent literacy skills and their contribution to name writing simultaneously using multi-level modeling; hence, we were able to clarify the joint and unique concurrent contributions of specific emergent literacy skills to name writing.
Predictors of Letter Writing
As noted previously, examination of letter writing has received little attention, and we are unaware of any previous studies that have examined the component skills that contribute to letter-writing skills in preschool children. Findings of this study indicated that children's print knowledge, alphabet knowledge, and name-writing skills contribute to their letterwriting skills. To be able to write letters, children need to understand that print conveys meaning and have alphabet knowledge. Writing one's name is a child's first attempt at writing letters and provides children practice in letter writing. Perhaps children with more advanced name-writing skills have more knowledge about print and are more likely to be motivated to learn to write letters and to learn about letter names and letter sounds. Alternatively, children who know more letter names and letter sounds are more likely to learn how to write their names or write letters. Additionally, children who know more about print conventions--perhaps due to frequent exposure to print and literacy-related activities--may be more motivated to learn to about letter names and letter sounds, write letters, and to write their names. This might help explain the statistically significant variation observed at the child level for the letter writing and the name-writing outcomes.
Of particular note was the finding that alphabet knowledge (as measured by the TERA-3) made a significant contribution to letter writing but alphabet knowledge was not a significant contributor to name writing. This finding may be due to the fact that letter writing encompasses letter-name knowledge but includes the added dimension of not only being able to match letters to their names but also being able to produce them. However, with regard to name writing, researchers have suggested that children initially learn their names as logograms, as strings of letters, or write their names by rote (Ferreiro & Teberosky, 1982; Villuame & Wilson, 1989) . Our results are consistent with research findings indicating that although children know how to write their names, it does not necessarily mean that they can name the letters (Drouin & Harmon, 2009) or know the sounds of the letters contained in their names (Treiman & Broderick, 1998) .
Predictors of Spelling
The multilevel analyses examining the component skills that underlie preschooler's spelling abilities indicated that letter-writing skills, alphabet knowledge, print knowledge, and blending skills were unique contributors to spelling. This result aligns well with the requirements of spelling. Spelling a word requires a child to have an understanding of how print functions, knowledge of letter-name and letter-sound relationships, the ability to write specific letters, and, finally, blending skills to put the sounds together to write out the word. The positive roles of alphabet knowledge and phonological awareness (blending) are consistent with previous findings (e.g., Cassar, Treiman, Moats, Pollo, & Kessler, 2005; McBride-Chang, 1999; Moats, 2005) . However, the results of this study extend the findings of previous research by delineating the important and unique role of letter writing to spelling. The ability to write letters has an impact on a child's spelling proficiency over and above their alphabet knowledge and phonological awareness skills.
The importance of letter writing with older children has been well established. Spelling and composing in later grades requires students to write the letters of the alphabet fluently and automatically so that cognitive resources can be used for higher-order writing processes such as text generation (e.g., Berninger, 1999; Berninger et al., 1992 Berninger et al., , 1994 Graham et al., 1997) . As hypothesized, our results demonstrate that letter writing is an important ability in determining spelling proficiency in preschool children, and has significant implications for writing proficiency, even for emergent writers.
The findings of this study raise questions about the sufficiency of the current definition of the term alphabet knowledge at least within the context of examining early writing. Letter writing requires that the motor aspects of handwriting become associated and integrated with the perceptual aspects of alphabet knowledge; therefore, letter writing may capture different elements or more sophisticated levels of alphabet knowledge than does the manner in which it has been traditionally measured (i.e., letter-name and/or letter-sound identification tasks). Thus, writing letters (compared to recognizing letters) may more explicitly draw attention to both the names and the sounds of the letters. In fact, some evidence for this comes from intervention studies. Longcamp, Zerbato-Poudou, and Velay (2004) compared teaching letter recognition in preschool children through handwriting and typing letters. They found that handwriting training resulted in better letter recognition that typing training; writing out letters drew greater attention to the names of the letter. Similarly, Cunningham and Stanovich (1990) showed that having children write out words lead to better spelling performance compared to conditions that involved typing on a computer or manipulating letter tiles. The message here is not that letter writing is more important than letter-name or letter-sound knowledge but, rather, it is to draw attention to the fact that previous investigations examining the relationship between alphabet knowledge and spelling or writing have not included letter writing. Our results indicate that letter writing has an impact on spelling and writing from a very early age and at the very least encourages further research on letter writing.
Past research has highlighted the important role of name writing in the development of children's spelling skills. For example, the NELP reported a moderate relationship of .36 between children's name writing and spelling. Other research has shown that children with more advanced name-writing skills spell more words (e.g., Bloodgood, 1999; Both-de Vries & Bus, 2010; Levin et al., 2005; Treiman & Broderick, 1998 ) leading some to suggest that name writing be used as a screener for children's literacy skills (Haney, 2002; Haney, Bissonnette, & Behnken, 2003) . However, previous studies examining the relationship between name writing and spelling have not included or examined children's letter-writing skills. A moderate correlation between name writing and spelling (r = .46) was also noted in this study, however, as hypothesized, our results also indicated that name writing did not make a unique contribution to spelling after accounting for letter-writing. As previously mentioned, researchers have noted incongruities in children's knowledge regarding the letters in their name and that it is not unusual for children to write their names by rote. However, one cannot begin to spell by learning a string of letters by rote or if lacking knowledge about letter names and letter sounds. Being able to spell requires an understanding of the relationship between letters and the symbolic function letters serve (i.e., the alphabetic principle; Bialystok, 1995) . Knowing how to write one's name appears to be an important achievement; it is often the first word children learn to write, and at the start of the writing process, children use the first letters of their names to spell other words (e.g., Both-de Vries & Bus, 2008 e.g., Both-de Vries & Bus, 2010 . However, name writing requires children to learn only the few letters in their names and does not mean that children are prepared for the more challenging task of spelling words. One needs to write more than just one's name to begin to develop the knowledge base that aids spelling development. Name writing reflects knowledge of some letters rather than a broader knowledge of letters that may be needed to support early spelling. Thus, name writing may provide the initial motivation to begin the writing process, promote the development of writing in general, and capture important variance from emergent literacy skills (e.g., phonological awareness, print knowledge, and alphabet knowledge), but it is children's letter writing, phonological awareness (namely blending), letter-name and letter-sound knowledge, and print knowledge that uniquely contribute to their spelling ability.
Limitations and Future Directions
Although these data present compelling information concerning the emergent literacy skills that contribute to spelling in preschool children, a few limitations do exist. Results for the variance components of the multilevel models for spelling indicated that there was statistically significant variation in the observed outcome at the child after accounting for the predictors included in the models. Child-level factors could include other cognitivelinguistic skills such as IQ, orthographic awareness and oral language that have been shown to play an important role in the development of spelling in beginning writers (Kim, 2010; Ouellette & Sénéchal, 2008) . Understanding how orthographic awareness develops and including these cognitive-linguistic skills when examining spelling in preschool children has the potential of improving our understanding of spelling development. It should be noted that some of the questions included in our print knowledge task might have tapped orthographic knowledge. For example, we had questions such as "Which is the correct way to hold a pencil" and "Which is the best way to write milk?" The former may have tapped print awareness whereas the later may have tapped orthographic knowledge. Assessing the contributions of these two types of knowledge separately will add to our understanding about the development of spelling and writing.
Our assessment of alphabet knowledge included the alphabet subtest of the TERA-3. In this subtest, letter name knowledge and letter sound knowledge were assessed jointly and no separate scores are available for these measures. In future investigations, separating these two skills may shed light on their separate contributions to spelling, especially given that different factors are involved in their learning and that they have different developmental patterns (Foulin, 2005; McBride-Chang, 1999; Treiman & Broderick, 1998) . This study was cross-sectional, which limits the conclusions that can be drawn regarding the developmental nature of the relationship between emergent literacy skills and spelling (e.g., correlation versus causation). Also, the relationship between emergent literacy skills and emergent writing skills (name writing, letter writing, and spelling) could vary depending on when these skills were measured-beginning or end of preschool. Future studies that examine these skills longitudinally or at more than one time point during the preschool year will be crucial in understanding how early reading and writing skills contribute to the development of spelling longitudinally or bidirectionally.
Three potential criticisms of this study, one of which pertains to the assessment of spelling, must be mentioned. It could be argued that, given the age of the children, some children may have known the shape of a letter but may have had difficulty writing the letter. Assessing word spelling through alternative measures such as oral spelling or using letter tiles to spell may have helped circumvent some of those difficulties. However, in a recent study, Puranik and Apel (2010) reported their findings using such alternative measures in which children's spelling was compared using letter tiles, spelling orally, and spelling by writing. Their results indicated that the output modality did not affect children's ability to spell; children who could spell did equally well in the oral, tile, and written spelling conditions. The second potential criticism concerns the different scales used to score name writing and spelling-the two writing tasks in this study. The scoring for both items was based on current scales available, which have been used widely by researchers (e.g., Levin et al., 2005; Tangel & Blachman, 1992; Welsch et al., 2003) . Spelling was scored on a developmental scoring system that credits children's attempts to represent phonemes in various word positions (initial, medial, final) . Also, all children were administered the same spelling words with simple grapheme-phoneme correspondences. Children's names however, could vary in length and complexity and do not always follow straightforward grapheme-phoneme mappings (e.g., Samantha, John, IIona). Unlike spelling, it is not appropriate to measure grapheme-phoneme correspondences in children's names since evidence suggests that children do not use knowledge of letter-sound correspondences to write their names. They use a different strategy for name writing and inventing spellings of other words. The difference in the two writing tasks necessitates the use of different scoring scales.
Third, some ceiling effects were noted for the name writing task. The reduced variance in name writing may have contributed to its nonsignificant contribution to spelling. Considering the diverse nature of the sample, some ceiling effect in the name writing task demonstrates remarkable skills in preschooler's abilities to write their first names. Our results are consistent with those reported in other studies (Bloodgood, 1999; Both-de Vries & Bus, 2008 , 2010 Cabell, Justice, Zucker, & McGinty, 2009; Levin et al., 2005 , Welsch et al., 2003 in that children do remarkably well on this measure compared to other emergent literacy measures. For example, in theBoth-de Vries and Bus (2010) study, of the 60 participants, 39 (65%) "wrote their name readably, i.e., they produced at least invented spelling" (p. 179) of their names (for example, Slva for Silva). Furthermore, correlations between name writing and other emergent literacy variables obtained in this study are similar to those obtained in other studies including those reported in the NELP report (Lonigan et al., 2008) . Even so, given the fact that older children were substantially more likely to score at or near ceiling levels on the name-writing task, potentially resulting in attenuated correlations between scores on the name-writing measure and other measures, we compared the correlations obtained between name writing and various emergent literacy measures for the younger and older children. As noted, none of these differences were statistically significant. Consequently, there were only limited effects of children scoring at or near ceiling on the name-writing measures in terms of the relations between measures. Perhaps the name-writing measure is not a good indicator of early literacy/writing skills--both because of its empirical relations with other measures and because name writing is a task that is mastered relatively early in the process of learning to read and write. The use of a name-writing measure for predicting may be better suited to a time period earlier in the preschool year when these skills are just developing. Comparing the contributions of emergent literacy skills to spelling at the beginning and the end of the preschool year might help clarify this issue.
Conclusion
Writing development is not an all-or-none phenomenon. Perhaps knowing how to write one's name signals the start of a developing knowledge of the alphabetic principle (Adams, 1990; Both-de Vries & Bus, 2008; Treiman & Broderick, 1998) ; whereas knowing how to write letters beyond or apart from one's name may signal an increased sensitivity to and knowledge about the alphabetic principle. The results of this study lend further support to the fact that letter writing is a good reflection of the beginnings of orthographic knowledge (Puranik & Apel, 2010) , and this knowledge has been shown to be important to spelling in older children (Abbott & Berninger, 1993; Kim, 2010; Ouellette & Senechal, 2008) . Our results suggest that children's abilities to write their names serve as a proxy for their letterwriting abilities. Thus, it is not name writing per se that is important; rather, it is the fact that to be able to write one's name, one has to be able to write letters. Children's letter-writing skills may be a better indicator of children's emergent literacy and developing conventional literacy skills (i.e., spelling) than are their name-writing skills at the end of the preschool year. The results of this study suggest that letter-writing instruction and activities that encourage writing letters (beyond the letters in one's name) at the preschool level may prove to be promising avenues for interventions to enhance emerging literacy skills. Table 1 Descriptive statistics and partial correlations among measures controlling for age Table 3 Multilevel modeling results for letter writing Table 4 Multilevel modeling results for spelling Early Child Res Q. Author manuscript; available in PMC 2012 September 1.
